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TABLES OF SPECTRAL TRANSMISSION OF THE_A™0SPHERE IN THE /l^ 

2660-2750 cm“* and 81O-98O cm ^ RANGES 

INTRODUCTION 

The tables present experimental values for transmissions of the entire 
thickness of the atmosphere for tvo regions of the spectrum 266O-27.5.Q cm** and 

810-980 cm"^ . 

The measurements were conducted at the experimental base of the Main 
Geophysics Observatory in Voyeykovo. The spectrum was recorded on a infra- 
red atmospheric device. An IR-20 spectrophotometer was used. The equipment 
and methods for measuring are described in Reference I. 

Each recording of the spectrum contained four regions: l) 2660-2750 cm"^, 

2) l*6l0-i*920 cm“\ 3) 8IO-98O cm“\ k) 1090-1170 cm"*. An example of the 
recording is given in fig. 1. Examples are given here only of the two 
most important regions of the spectrum, from the point of view of the goals 
of sounding the atmosphere from a satellite, examples of the first and third. 

The second region was uded to determine the aerosol attenuation coeffieient at 
2 microns. The time for recording one spectrum is 26 minutes (the rate 
of recording is 25 cm */min). The spectrum was recorded on a self-recr^der 
and on a perforated tape. The recording on the perforated tape was made stepwise 
at the frequency of 0.5 cm *. The resolution of the spectral device is equal 
to 1.5 cm * in the range of U microns and 2 cm * in the range of 10 microns. 

The instrument function of the device is triangular. The resolution is 
the width at the half-altitude of the instrument function. 

To determine the transmission of the entire thickness of the atmosphere, 
the extra-atmospheric values were determined using the Buger method at 


1 . 



pure spectral intervals {h66o, 2?01, 820, 832, 86l, 875, 901, 915, 962, 

1096 cm M, The e>rtra-atmospheric values vere interpolated at intervals. 

The random error in the transmission is ±0. 5-1-0^. The maximum systematic 
. error resulting from inaccuracy of determining the extra- atmospheric values 
is equal to ±1.5 

The tables present the transmission values indicating the frequency 
for 15 spectra obtained during the spring and summer seasons of 1975-1976. 

The error of the frequency band is tl cm . Because of a temperature 
shift in the graduation of the initial frequency by the-spectral device, the 
recordings of the spec trim vary somewhat. Data are provided for li< spectra 
in the spectral intervals 2662-27^8 cm ^ and 813-976 cm ^ . 

Before each transmission table the date of the recording of the spectrxim. 


the time the recording was begun t^, three values for the number of 
atmospheric masses m, the actinometric transmittance for m = 2 and the 
aerosol weakening coefficient of 2 microns ^2y determined in the pure 


/ TT E3 

suectral interval with the center at y - ^668 cm ^ (P=e ) 


are given. 


The values mj , m2, m3 are calculated for the periods of time displaced 

relative to t- by 2, 17, 22 minutes, resnectively . For a more detailed 
o 

calculation of m, the sun’s altitude H is determined according to the following 


formula; 


-^O,500gco3co5 


t-57-z\T~720 

-/A-20 J 


■360 


where the slope 5 and the time equation hX are- given for each spectrum before the 
transmission table, t is the recording time of the interesting part of the 
spectrum in munutes. 

The time t for the first transmission value in the 2660-2750 cm ^ part 
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of the spectrum coincides with the time t^ that the recording of the spectrum 
begins. Each subsequent transmission value is obtained from At = 0.02 min. 

The beginning of recording the 81 O- 98 O cm ^ spectrum part is shifted in time 
relative to t^ by 16 minutes. The subsequent values are also obtained from 
At = 0.02 min. 

Before each spectrum radiosonde data are given. Radiosondes were 
launched at Voyeykovo at 1420 and 2020 hours. The altitudes are given in 
kilometers, the pressure in millibars, the temperature in °C, and the 
relative humidity for these altitudes is given. 
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nyuKT yui nepe^fj^ padoT, BBmoTiHHeMHx CCCP b cooTseTCTBim 
c nporpaiviMoH coBMecTHHx coBSTCKO“aM8pKK3.HCRKX HccjieflOBaHiiii no 
coBepmeHCTBOBaHHK) MSTOflOB TewnepaTypHoro soHTOOBaHHH co cnyT- 
HHKOB - npHnoxeHne III k npoTOKOziy TpeTBero coBeutaHHJi 
coBeTCKo-afviepnKaflCKOK pado^eii rpynna no KOCMnnecKOH MeTeppo/rornn, 
MocKBa, CCCP 10-22 Hoa^pa, 1976 r. 






BBimEHIffi 

B Ta(3jiHaax npuBeseHH 3KcnepnMeHTajii>HHe sHa^emiH nponycKamiii 
Bcei TOJmiH aTMOC$epH jujir 2-x yBacTKOB cneKTpa 2660-2750 cm“^ e 
810-980 CM"^. 

HsMepeHEji npoBojDCHJiEGB Ha 9 KcnepHMeHTajDbHoK dase rjiaBHoS 
reo$E3HBecKOH odcepBaTopHH B BoeHKOBo. SanncB cneKTpa ocymecT- 
BjiaTiacB Ha HH^paKpacHO^ aTMOc$epHoK ycTaHOBKe, b KanecTBe 
cneKTpa jiBHoro npn(5opa HcnojiBBOBajiCH cneKTpo$OTOMeTp l!B-20. An- 
napaTypa n weTOflEKa nsMepeHEH onHcana b padoTe / I /. 

KajEflan sanncB cneKTpa BKjnoHajia b ceda 4 ynacTKa: 

I) 2660-2750 cm"^, 2) 4610-4920 cm”^, 3) 810-980 cm"^, 

4) I090-II70 cm"^. npHMep sanscE noKasan Ha pnc.I. 3ji;ecB npEBO- 
;0HTCH flaHHHe tojibko juik jcByx HaEdojiee BaxHux c tohkh speHHH 
sasa^ aoHOTipoBaHEH aTMOc$epH co cnyTHEKOB ynacTKOB cneKTpa - 
I-ro E 3-ro. BTopoii yqacTOK ncnoJEbBOBajrcn rjir onpeflejieHEH Koa^ 
$Ei;HeHTOB aepoBOJiBHoro ocjiadJieHHH y 2 mkm. ^ewin aanncH oj^Horo 
cneKTpa paBHO 26 meh. (cKopocTB sanHCH 25 cm-Vmeh). CneKTp pe- 
TECTpEpoBajiCH Ha caMOHEcne H Ha nep^oJieHTe. PerncTpannH Ha nep- 
^ojieHTy npoHSBOjnmacB c maroM no nacTOTe 0,5 cm”^. PaspemaEioiaji 
cnocodHOCTB cneKTpajiBHoro npndopa pasna 1,5 cm"^ b odJiacTE 
4 MKM H 2 cm"^ b odJiacTE 10 MKM, AnnapaTHaH $yHKOEH npndopa 
CHETaeTCfl TpeyroJiBHofi. Iba paspemaiomefi cnocodHocTBD noHHMaeTcn 
niHpEHa Ha noJiyBHcoTe annapaTHofi ^hkoee. 

JOiH onpeflejieHHH nponycKaHEH Bce2 TOJimH aTMoc$epH HaxoffiuiHCB 
BHeaTMoc^epHHe sHa^eHna MeToji;oM E?repa b hhcthx cneKTpajrbHux 
EHTepBaaax (4668, 2701, 820, 832, 861, 875, 901, 915, 962, 

1096 cm”^) . B npoMesyTKax BHeaTMOc$epHHe sHaHeHnn EHTepnojDipo- 
BajfflCB. CJjiyBaHHaH onradKa b nponycKaHEn cocTaBJineT -0, 5-1,0^. 
MaKCEMajiBHaH CECTeMaTEraecKan omEdKa sa chbt HeTOHHOCTH onpejiejie- 
HEH BHeaTMoc^epHHX sHa^eHEE paBHa il,5^. 

B Tadjmnax npHBefl;eHH BHa^eHEH nponycKaHEH c yKasaHECM 
HacTOT JIM 15 cneKTpoB, noJiyHeHHHX b BeceHHEE e jigthee nepnos 
l975-76r.r. IIorpeinHocTB HacTOTHoii hpebeske cocTaBjineT -I cm"^. 


/ 


H3-3a TeMnepaTypHoro c^BHra ^acTOTHofi rpaKynpoBKii cneKipajiBtioro 
npii(5opa qacTOTH na^ajia samicH cneKTpa HecKOJibKO BapBupyioT. 
OCecne^eHHHMii 14 cneKTpoB hbjihiotch gaHHHe b cneKTpaOTbHHX 
HHTepBajiax 2662-2748 cm”^ h 813-976 cm"^. 

nepe;ni Tadjumeii nponycKaHiM yKaaaHH flaia samtCH cneKTpa, 

BpeniB Ha^ajia saimcH t 3 sna^enm ^HCJia aTMOc^epHHX rjiacc/T) , 

aKTHHOMeTpuBecKan npospaBHOCTB jyM /T) = 2 h Koa^)$HaHeHT aapo- 
sojiBHoro oojiadJieHi-iJi y 2 mkm onpejiejieHHHfi b ^hgtom -^^ 

cneKTpa jiBHOM HHTepsajie c nesTpoM npn \) = 4668 cm“^ (P=e ^ ) . 

SHaneHHH /77^ »/7^i /7?j paccTOTaHH twh mom6Htob BpewieHH, cwiemeH- 
Hijx oTHocHTeJiBHo ta Ha 2, 17,22 mn. cooTBeTCTBeHHO. JItui dojiee 
noKpodnoro pacneia /7? BHCoTa CoJinna H onpe^iejineTCH no 
ffiopwyjie 

^l-l=0jj6S6^^ -^0,6008 J -360 

me OKJioHeHHe o h ypaBaesHe BpeweHH A 'C npHsejeHH ww 
Kajuaoro cneKTpa nepeji; Tatoneii nponycKannH, t - Bpeivin pern- 
CTpanm^ HHTepecyioatero y^acTKa cneKTpa b wnnyTax. 

Bper/iH t Rnsi nepsoro BHaneHM nponycKaniM b yqacTKe 
cneKTpa 2660-2750 cm“^ cosna^^aeT c BpejvieHeM aa^ajia sanncn 
cneKTpa to t a Kasyioe nocjieflyianee sHa^eHne nponycKaHm nojiyneHo 
Hepea At - mkh. Ha^ajio sanncn y^acTKa cneKTpa BIO-980 cm"^ 
cflBHHyTO no BpeweHH oTHocHTejiBHO to na 16 mhh., nocjiejoyiomHe 
3HaMeHHH TaKHe noJiy^enH ^epes At = 0,02 mhh. 

Ilepe;! koj^hm cneKTpoM npHBefleHH jiaHHHe pa^xHOSOBTOOBanim. 
SanycK pa^HOSoHmoB ocyuiecTBxa^icH b Boei^KOBo b 14,20 h 20.20 nac. 
yKasaHH BHCOTH B KM, flaBJicHHe B M(5, TCMnepaTypa b m othoch- 
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